Mibefradil pharmacokinetic and pharmacodynamic population analysis.
Mibefradil is a new T-channel selective calcium antagonist effective in the treatment of hypertension and chronic stable angina pectoris. In this study steady-state plasma mibefradil concentrations and pharmacodynamic measurements were obtained from American and European clinical studies and analyzed using NONMEM. Doses ranged from 12.5-200 mg orally once-daily. A linear one-compartment pharmacokinetic model with first-order absorption was employed. Best parameter estimates were as follows: absorption rate-constant = 2.7 hours-1, clearance = 5.7 L/hour, volume of distribution = 179 L. The bioavailability of the 25 mg oral dose relative to higher doses was 0.83. Conclusions based on the Emax model equations were that at average plasma concentrations achieved clinically (approximately 300 ng/ml and approximately 600 ng/ml for 50 and 100 mg/day, respectively) the effect on heart rate is near maximum, the effect on blood pressure is about 50% of maximum, and the effect on PQ interval is small. The model also predicts that diastolic blood pressure and heart rate reductions will tend to be greater in patients with higher baseline values and with increasing mibefradil plasma concentrations. The increase in PQ interval is strongly related to plasma mibefradil concentration. The population analysis shows that mibefradil pharmacokinetics and pharmacodynamics were not affected in a clinically relevant manner by demographic characteristics.